ABSTRACT: This manuscript deal with the reaction of the 1-isothiocyanato six membered silatrane with different transition metal carbonyls. The adducts 1, 2, 3, 4 and 5 so formed were characterized by elemental analysis, infrared spectroscopy, 1 H, 13 C, 29 Si NMR spectroscopy. η 1 -S bonding pattern was observed amongst the various coordination modes of the isothiocyanato group.
INTRODUCTION
Isothiocyanate group has been shown to exhibit ambidentate character with both monodentate and bridging bonding capabilities. In contrast, only a few reports on the behavior of RNCS with metal carbonyl are described [1, 2] . Majority of such compounds known so far incorporate isothiocyanate group in a  2 -CS coordination mode. For example, adduct resulting from the reaction of iron tris(triphenylphosphine) dicarbonyl with alkyl/aryl isothiocyanate reveals  2 -CS mode of coordination [3] [4] [5] [6] [7] [8] . The reaction may be represented as below: Fe(PPh 3 ) 3 (CO) 2 + RNCS → Fe(PPh) 2 (CO) 2 (  2 -CS-RNCS) [R = Ph, Me] Besides exhibiting  2 -CS mode of coordination to metal carbonyls, alkyl isothiocyanates can also undergo desulfurization [2] . For example, reaction of Ru(CO) 2 (PPh 3 ) 3 with RNCS ( R=Ph, Et, Me) yields dithiocarbamate derivatives. Ru(CO) 2 (PPh 3 ) 3 + RNCS → Ru(CO)(CNR)(PPh 3 ) 2 Whereas incase of Mo, W, Cr carbonyls we found η 1 -S bonding pattern of the isothiocyanato group. Prompted by these studies, we are interested in studying the reactions of 1-Isothiocyanato six membered silatrane with different transition metal carbonyls.
II. MATERIALS AND METHODS
All operations were carried out under dry nitrogen atmosphere. Dichloroethane and acetonitrile were freshly distilled under inert atmosphere from phosphorus pentaoxide before use. Mo(CO) 4 
IR Spectra:
The infrared spectrum of complex of 1-isothiocyanato six membered silatrane with molybdenum(0) carbonyls has been obtained either in nujol mull or 4000-400 cm -1 range. The most significant region in infrared spectrum of the complex lies between 2200-1700 cm -1 . A strong peak (in nujol) at 2092 cm -1 has been ascribed to the  as NCS mode. Thus, a negative spectral shift of 23 cm -1 is observed as compared to the parent silatrane ( as NCS:2115 cm -1 ). Amongst the known coordination complexes of alkyl isothiocyanates in which  2 -CS coordination mode is the most common, a large negative spectral shift of the order of 400-500 cm -1 relative to the free ligand is reported [1, 6] . In such complexes, the NCS modes are generally observed at 1600-1700 cm . Literature records similar spectral features in the CO region in many related compounds. These results are analyzed in the light of trans disposition of the bulky incoming donor ligands. Accordingly, similar stereochemistry may be thought to arise in the present compound too, where the sulfur atom of the silatrane adopts a trans structure. These include bands at 2920, 1466, 1370, 1061 and 487 cm -1 attributable to CH 2 (aliphatic),  as CH 2 ,  s CH 2 , Si-O(C) and CS respectively. Infrared spectrum of the complex in solution state is also found to be similar to that observed in the nujol mull. The results clearly suggest that the molecule remains nonfluxional in the solution state.
NMR Spectra:
1 H NMR spectrum of the complex in DMSO-d 6 reveals singlets at 2.16 and 2.18 ppm owing to Ar-CH 3 , singlet at 4.24 ppm due to NCH 2 , singlets at 6.72 and 6.75 ppm due to Ar-H respectively. As expected, the signals due to diethyl ether molecule are absent in the adduct. 13 C NMR spectrum of the complex reveals a signal at 206.12 ppm attributable to the carbonyl group linked to molybdenum atom. Comparison of this chemical shift value with that of the starting molecule cis-Mo(CO) 4 [7] , increased shielding of carbonyl resonance in the complex reflects a significant synergic bond between the transition metal and donor sulfur atom of the 1-Isothiocyanato six membered silatrane. Besides this peak, 13 C NMR spectrum reveals two singlets at 16.21, 20.57 ppm due to Ar-CH 3 [8] , a correlation between  13 C(CO) and infrared absorption of CO mode has been reported. It is suggested that an increased shielding of carbonyl carbon results in the positive shift of CO mode as a consequence of synergic effect. The present complex also shows similar spectral trends. Thus, a -donor/-acceptor ability of the donor sulfur atom is expected in the complex. Similarly, 29 Si NMR spectrum appears as a triplet of equal intensities at -144. 
1 H NMR spectrum of the complex 4 in DMSO-d 6 reveals singlets at 2.17and 2.20 ppm owing to Ar-CH 3 , singlet at 4.31 ppm due to NCH 2 , singlets at 6.69 and 6.73 ppm due to Ar-H respectively. As expected, the 1 H NMR spectrum reveals the absence of piperidine group. 13 C NMR spectrum of the complex in DMSO-d 6 reveals a signal at 201.86 ppm attributable to the carbonyl group attached to the tungsten atom. Significantly, this resonance suffers an upfield shift by ~10 ppm as compared to the starting metal carbonyl complex i.e cis-W(CO) 4 . This is similar to that of isothiocyanato group in parent silatrane. The results are in fair agreement with those described for the corresponding molybdenum carbonyl derivative. Thus, a synergic bonding between the transition metal and the silatranyl sulfur atom is suggested in the present compound also. c) Reaction of 1-Isothiocyanato six membered silatrane and chromimum carbonyl The reaction of chromium hexacarbonyl with 1-isothiocyanato six membered silatrane fails to occur in a noncoordinating solvent like decalin. However, reaction of 1-isothiocyanato six membered silatrane with chromium hexacarbonyl in refluxing acetonitrile results in the formation of greenish solid. Elemental analysis of the product corresponds to the composition Cr(CO) 3 (CH 3 CN)[NCS.Si(OC 6 H 2 Me 2 CH 2 ) 3 N] 2 . The reaction is supposed to proceed in two steps. In the first step, acetonitrile reacts thermally with chromium hexacarbonyl to form chromium tricarbonyl complex [9] . In the second step, the reactive intermediate, Cr(CO) 3 (CH 3 CN) 3 , reacts with silatrane to yield the compound, Cr(CO) 3 [8] .
Table1 summarizes the results obtained from the present study along with the possible mode of coordination of the title silatrane with transition metal carbonyls. Table1. Possible site of coordination of 1-Isothiocyanato silatrane with transition metal carbonyls.
Lewis acid Composition of adduct Coordination site
Mo(CO) 4 
V. APPLICATIONS
Silatranes are valuable objects for medicinal chemistry [11, 12] owing to the broad spectrum of biological activities they possess. They find applications as bactericides [13] and fungicides [14] , as anticancer [15] and antitumour [16] agents and are also useful for immobilizations of DNA [17] .
VI. CONCLUSIONS
The reactions of 1-isothiocyanato six membered silatrane with M(CO) 4 2 respectively. A detailed spectral data of these compounds reveal that the sulfur atom of silatrane molecule behaves as a two electron donor. The spectral studies also provide evidence in favour of synergic bond between the silatranyl sulfur and transition metal centre. The potential donor site of sulfur is in accord with the unique structure of the silatrane. Although, the conclusive structural features of these complexes are yet
